Objective: Acne is the most common skin disease and isotretinoin is the most powerful drug among the various drugs used for its treatment, but it has some adverse effects. The aim of this study was to evaluate the effect of isotretinoin on depression and quality of life of a group of patients undergoing isotretinoin therapy before and after the treatment course . Methods: In this prospective study, 98 patients with severe acne were enrolled consecutively and underwent isotretinoin therapy receiving 0.5 mg/kg/d of isotretinoin for 16 weeks. Isotretinoin effects on quality of life and depression were evaluated using Dermatology Life Quality Index (DLQI) and Beck Depression Inventory (BDI) questionnaires, respectively. Results: In this study, 98 patients suffering from severe acne (38 males and 60 females) were enrolled. Treatment of acne was associated with improvement of quality of life scores in both male and female patients (p = 0.001). Considering the cutoff value of 13 for mild depressive mood in the BDI score, in total, 48 (49%) of the enrolled patients (21 males and 33 females) had a mild depressive mood before the commencement of the treatment in this study. The analysis of before and after treatment BDI scores showed that the number of patients and also the mean score of BDI were increased in both male and female patients after the treatment (p<0.05). Conclusion: Isotretinoin therapy improved the quality of life of patients suffering from acne, but depression was accentuated in the patients to some extent.
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Acne is the most common skin disease for which people referred to a dermatologist, and it affects about 85% of individuals at any age, particularly adolescents (1-3). There are many treatments for acne including topical agents, topical and oral antibiotics but the most effective is isotretinoin (Roaccuatne®). Isotretinoin was first introduced in 1982 and has been used ever since for the treatment of severe acne with nodular and cystic formations and resistant acne not responding to other treatment modalities. (4) Isotretinoin plays its anti-acne effect through four mechanisms: reducing sebum secretion, comedone formation, bacterial load and antiinflammatory effect, which makes it the most effective treatment for acne. In addition, isotretinoin has an improving effect on the quality of life of patients with acne (5, 6) . Parallel to brilliant anti-acne effect of isotretinoin, which makes it the first choice of treatment for severe acne, it has some side effects and complications including teratogenicity, liver dysfunction and psychological effects (7) (8) (9) (10) (11) . Mood disorders including depression were reported in patients affected by acne as well as other chronic illnesses (12) (13) (14) . Considering previous studies, severe acne has greater adverse effect on mood than other chronic cutaneous disorders such as psoriasis or alopecia although the relation between isotretinoin and mood disorders and its aggravating role is still in debate (12) (13) (14) .
There are many controversies about the effects of isotretinoin on mood. Although there are some studies showing negative effects of isotretinoin such as depression, recent well controlled large prospective studies have failed to find a relationship between isotretinoin and depression (15) . The aim of this study was to evaluate the effect of isotretinoin on some psychological characteristics of patients including depression and quality of life of a group of patients undergoing isotretinoin therapy before and after the treatment course.
Material and Methods

Participants and Procedure
Between January 2010 and December 2012, patients suffering from acne who were referred to Razi dermatology hospital, affiliated to Tehran University of Medical Sciences, were examined and 98 patients with severe acne were enrolled in this prospective study consecutively and underwent isotretinoin therapy according to international guidelines and treatment protocols. The acne severity was measured according to "Global Acne Grading Scale" (16) . Exclusion criteria were: age <12 or >50 years, pregnancy, liver diseases and history of liver diseases, documented history of mood disorders and patients under treatment of psychologic drugs. Demographic data were also obtained. Liver function tests were measured before the treatment and periodically within the therapy period. As mentioned, pregnant patients were excluded from the study. β-HCG test was performed during the study for female patients to exclude the pregnant women. The female patients were also warned to use contraceptive methods during their enrollment in this study. The dosage of isotretinoin therapy was measured according to international therapeutic guidelines and patients received 0.5mg/kg/d of isotretinoin in the study period . In order to assess the effect of isotretinoin therapy on patients' quality of life, the Dermatology Life Quality Index (DLQI) was filled by each patient twice, once before the treatment and once after the treatment. Depression analysis was also performed using Beck Depression Inventory (BDI) questionnaire before and after the treatment courses same as the DLQI form. The power of these scales in patients' psychological status assessment has been previously discussed in detail (17, 18) . Briefly, higher scores are indicator of greater disability and depression. The scores above 13 in the BDI scoring system indicate mild depression (17) . All the psychiatric aspects of the study were performed under the supervision of an expert psychiatrist. Informed consent was obtained from each patient and the study was approved by a local ethics committee .
Statistical Analysis
The results are expressed as mean ± SD. Statistical analysis was performed using SPSS version 16.0.1 (SPSS Inc., Chicago, IL, U.S.A.). The statistical differences between the proportions were determined by χ2 analysis. Normality of data was tested using the Kolmogorov-Smirnov test by p = 0.05 threshold for the rejection of normality. Numerical data were evaluated using paired t test and analysis of variance. P value < 0.05 was considered as significant.
Results
Between October 2009 and 2011, 98 consecutive patients suffering from severe acne (38 males and 60 females) were enrolled in this prospective study. The mean age of the patients was 22 ± 4.4 years (range 14-38 years). Table 1 demonstrates gender distribution of patients. Patients' characteristics and psychological test scores before and after the treatment including depression and quality of life scores are shown in Table  2 . Comparison of the baseline scores (before treatment) in males and females showed that depression and quality of life scores had no significant differences (p>0.05) . Treatment of acne was associated with improvement of quality of life scores in both male and female patients (p = 0.001). Considering the cutoff value of 13 for depression in the BDI score, 48 (49%) of the enrolled patients (21 males and 33 females) had a mild depressive mood before the commencement of the study. Comparing the overall mean value of the BDI scores before and after the treatment showed increased depression scores (p<0.05) ( Table 2) .
Discussion
In the current prospective study, we tried to evaluate the effect of isotretinoin therapy on depression and quality of life of patients suffering from severe acne. Considering the fact that acne itself has negative effects on quality of life and leads to depression, we tried to exclude its interfering effect by evaluating the depression and quality of life scores in the same patients before and after treatment and we then analyzed the differences . Previous studies have shown that acne itself has deleterious effects on quality of life which is comparable with other chronic illnesses. The improvement of quality of life after the treatment of acne has been published previously. Our data also revealed that quality of life was improved significantly after acne treatment which is in line with most of previous findings (10, 14, 19) . The relation between isotretinoin therapy and depression is the most debating aspect of isotretinoin side effects on mood. The possible relationship between isotretinoin and depression was primarily reported by cases showing mood disorders including depression with suicidal ideation while under isotretinoin treatment. (22, 23) However, in addition to these reports, patients with signs of mania and psychosis were also reported after isotretinoin therapy (24) (25) (26) . These reports raised attention to isotretinoin side effects on mood and led to more precise evaluation of its psychologic affects. Among these studies, some revealed adverse effects of isotretinoin on mood, and in contrast, some others not only showed no increased risk of depression in acne patients in comparison to normal population but also they showed its improving effect on mood. (27) Primarily our data showed that about 50% of enrolled patients had depression scores (according to BDI scoring system) confirming the association between depression and acne which has been reported in previous studies. Additionally, in our study, depression index showed worsening in both male and female patients after isotretinoin therapy and the number of depressive patients increased in spite of improvement in quality of life. As mentioned above, the effect of isotretinoin on mood has been discussed in previous years, but there are still some contradictions. Some studies have shown the negative effect of isotretinoin on mood in animal models. (28) Studies showing the positive effect of isotretinoin on mood explain it by improvements of quality of life in such patients, but in contrast and in line with studies showing deleterious effects of isotretinoin on mood, some studies have introduced possible mechanisms. Several studies have explained the effect of retinoic acid on serotonin and dopamine secretion and production on molecular levels. They have shown that isotretinoin causes elevation in dopamine production in brain leading to its adverse mood effects; its effect on hippocampus has also been established. There are some other studies which have shown the relation between isotretinoin and depression but have called it an idiosyncratic phenomenon and some others have suggested treating patients for both acne and depression (29, 30) . However, the most important aspect of studies showing the negative mood effect of isotretinoin is the fact that all of them do agree with this point that isotretinoin mood effects happen gradually and over time. They have explained that retinoic acid mood effects are not an acute event and they suggest a long time follow up studies to explore its precise contribution (30) . The present study showed significant improvement in quality of life as well as a decline in depression scores of the participants. Firstly, these two results seem to be discordant but considering this fact that depressive mood is one of the parameters influencing quality of life, their opposite movement is possible. In fact, the negative effect of depression on quality of life could be compensated by other effects of isotretinoin therapy including better self esteem.
Limitations
We included patients having severe acne and this may be the cause of relative higher depressive mood in patients before the commencement of the study. We had no control group and this was one of our limitations, although it was unfair to leave patients with severe acne untreated. As another limitation, a relatively small sample size of this study limits its power.
Conclusion
In this study, we found that isotretinoin therapy of acne patients improved their quality of life, but increased depression score. Considering the remaining debates on this topic, we suggest more attention be paid to isotretinoin mood affects. Additionally, conducting more studies which consider the retinoic acid signaling pathways and also its effect on brain function and neurotransmitters is suggested to better understand its effects on mood. In addition, more studies with larger sample size and long time follow-up are also recommended to evaluate the role of time and acute and chronic effects of isotretinoin on mood.
